Groundwater flows in weathered crystalline rocks: impact of piezometric variations and depth-dependent fracture connectivity on groundwater resources by Guihéneuf, Nicolas et al.
HAL Id: hal-02271900
https://hal-brgm.archives-ouvertes.fr/hal-02271900
Submitted on 27 Aug 2019
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Groundwater flows in weathered crystalline rocks:
impact of piezometric variations and depth-dependent
fracture connectivity on groundwater resources
Nicolas Guihéneuf, Alexandre Boisson, Olivier Bour, Benoît Dewandel,
Jerome Perrin, Amélie Dausse, Mathieu Viossanges, Subash Chandra, Shakeel
Ahmed, Jean-Christophe Maréchal
To cite this version:
Nicolas Guihéneuf, Alexandre Boisson, Olivier Bour, Benoît Dewandel, Jerome Perrin, et al.. Ground-
water flows in weathered crystalline rocks: impact of piezometric variations and depth-dependent frac-
ture connectivity on groundwater resources. EGU General Assembly 2014, Apr 2014, Vienna, Austria.
￿hal-02271900￿
Geophysical Research Abstracts
Vol. 16, EGU2014-PREVIEW, 2014
EGU General Assembly 2014
© Author(s) 2014. CC Attribution 3.0 License.
Groundwater flows in weathered crystalline rocks: impact of piezometric
variations and depth-dependent fracture connectivity on groundwater
resources
Nicolas Guihéneuf (1,2), Alexandre Boisson (1), Olivier Bour (2), Benoit Dewandel (3), Jérôme Perrin (1),
Amélie Dausse (1), Mathieu Viossanges (1), Subash Chandra (4), Shakeel Ahmed (4), and Jean-Christophe
Maréchal (3)
(1) BRGM, D3E, New Resource & Economy Unit, Indo-French Center for Groundwater Research, Hyderabad, India, (2)
Géosciences Rennes, UMR CNRS - Université Rennes 1, Rennes, France (olivier.bour@univ-rennes1.fr), (3) BRGM, D3E,
New Resource & Economy Unit, Montpellier, France, (4) National Geophysical Research Institute, Indo-French Center for
Groundwater Research, Hyderabad, India
Groundwater in shallow weathered and fractured crystalline rock aquifers is often the only perennial water re-
source, especially in semi-arid region such as Southern India. Here, we show through a detailed study how un-
derstanding groundwater flows in such a context is of prime importance for sustainable aquifer management. In
particular, we describe how groundwater resources are depending on the hydraulic connectivity of fractures which
controls groundwater flows at local and watershed scales.
Investigations were carried out at a dedicated Experimental Hydrogeological Park in Andhra Pradesh (Southern
India) where a large network of observation boreholes has been set up. Several hydraulic tests performed under two
water level conditions revealed contrasting behavior. Under high water level conditions, the interface including the
bottom of the saprolite and the first flowing fractured zone in the upper part of the granite controls groundwater
flows at the watershed-scale. Under low water level conditions, the aquifer is characterized by lateral compartmen-
talization due to a decrease in the number of flowing fractures with depth. Depending on the water level conditions,
the aquifer shifts from a watershed flow system to independent local flow systems. A conceptual groundwater flow
model, which includes depth-dependent fracture connectivity, is proposed to illustrate this contrasting hydrologi-
cal behavior. Implications for watershed hydrology and groundwater chemistry are also discussed. This case study
shows the vulnerability of such groundwater systems to human impacts and climate variability.
